The ability of a vinylcyclopropyl substituted TMM diradical (e.g. 1) to transform to the bicyclo (6.3.0) framework is not restricted to cis cyclopropanes. Trans substituted systems work well, thereby significantly increasing the scope of the chemistry. Improved levels of regioselection toward the (6.3.0) system were observed. A mechanistic rationale for the increase is presented.
Introduction
In 1998, we reported a new route to 8-membered rings that featured the intriguing trimethylenemethane (TMM) diyl 1. 1 This diradical can be viewed as a hybrid of several wellknown intermediates whose chemistries have been thoroughly characterized, viz. a vinylcyclopropane, cyclopropylcarbinyl radical, and a divinylcyclopropane.
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The diyls are accessed from bicyclic diazenes. When diazene 2, for example, is heated in refluxing benzene, it is smoothly transformed to the bicyclo (6.3.0) and (4.3.0) adducts 3 and 4, respectively. While selective for the formation of the 8-membered ring, the selectivity is too low to be of synthetic utility. Since our ultimate objective is to apply the chemistry to the synthesis of bioactive natural products containing the (6.3.0) framework, it is incumbent upon us to develop strategies whereby the selectivity can be increased to synthetically useful levels. 3 Herein we describe our efforts to date. While a detailed mechanism for the transformation of 2 to 3 and 4 has not been elucidated, 4,5 we offer two possibilities: (1) ring opening of the cyclopropane in diyl 5 to afford the distonic diyl 6 followed by radical recombination leading to the (6.3.0) and (4.3.0) frameworks 3 and 4 (pathway A of Scheme 2), or (2) cyclization of the TMM diyl 6 onto C x of A dilute benzene solution of diazene 12 (12.5 mM) was added over 1 h to a solution of refluxing benzene. When the addition was complete, reflux was continued for another half hour before cooling the solution to room temperature. Removal of the solvent followed by chromatography led to the isolation of adducts 14 and 15 in a combined yield of 80%. This transformation clearly demonstrates that the chemistry is not restricted to cis substituted cyclopropanes; trans substituted systems work equally well. In this instance, we confidently conclude that pathway B (Scheme 2) is not operable since the requisite carbon atoms (C r and C x in 13) are on opposite sides of the 3-membered ring and therefore cannot reach one another.
We cautiously suggest that the increase in regioselectivity may be correlated with an increase in the activation barrier leading to the (4.3.0) adduct 15, rather than to a decrease in the barrier leading to the (6.3.0) framework. As shown in Figure 1 , neither of the transition structures leading to the (4. Gratifyingly, the preference for the 8-membered ring once again exceeds that we have previously encountered. We suggest that the gem methyl groups may facilitate the coiling process that is required in order to bring the reacting centers within bonding distances, in accord with the Thorpe Ingold effect. 9 The effect should facilitate both the formation of the 6 as well as the 8-membered ring. While an alternative rationale may prove more accurate over time, we suggest that the transition structures leading to the former may suffer non-bonded interactions between one of the methyl groups and the five membered ring thereby, once again, disfavoring cyclization to produce the (6.3.0) framework (see structures 21 and 22). 
Conclusions
While we have been able to improve the regioselectivity, we have a long way to go before reaching synthetically useful values. Nevertheless, we feel that the present investigation is of value for several additional reasons. First, if our hypothesis is correct, then by further increasing the size of the substituent appended to C s of the diyl, the bias for forming the (6.3.0) framework will increase. We see no need to blindly increase the size to t-butyl, for example, just to prove the point. Rather, we are intrigued by the opportunity to use a surrogate of similar size that bears usable functionality, a ketal for example, which could be transformed at a later stage in a sequence. Secondly, and of greater significance, is the demonstration that the chemistry of TMM diyls 1 (Scheme 1) is not limited in scope to cis-substituted cyclopropanes; trans work just as well. Additional studies are in progress and will be reported in due course.
Experimental Section
General Procedures. Moisture and air sensitive reactions were conducted using flame-dried glassware under a nitrogen atmosphere. "Removed under reduced pressure" or "concentrated in vacuo" refers to the removal of solvent using a rotary evaporator. Reagents were purchased and used without further purification. Tetrahydrofuran (THF) was distilled from sodium/benzophenone ketyl. Thin layer chromatography (TLC) was performed on silica gel coated glass plates (Merck 60F-254 recorded by Dr. James Pavlovich using a VG 70-250E double focusing magnetic sector instrument with an EI source. GCMS spectra were recorded using a Hewlett Packard series II 5890 Plus.
(1-Methyl-2-vinylcyclopropyl)methanol (8). Vinylcyclopropane 8 was synthesized by following the procedure described by Schaumann and co-workers. . A 100 mL round-bottom flask was charged with benzene (60 mL) and degassed with argon for 1 h. An addition funnel containing 0.031 g, 0.125 mmol) of diazene 12 dissolved in 10 mL of degassed benzene was attached to the top of a reflux condenser. The solution was added dropwise through the condenser in order to keep the diazene as cool as possible prior, over a 1 h period. When the addition was complete, the funnel was rinsed with additional benzene. Reflux was continued for an additional half hour, the solution was cooled to room temperature and the solvent was removed in vacuo. Chromatography over silica gel using 5% EtOAc in hexanes as the eluent led to the separation of adducts 14 and 15 . A 250 mL round bottom flask was charged with benzene (260 mL) and degassed with nitrogen for 1 h. A reflux condenser was then attached to the round-bottomed flask and to the top of the condenser was connected a 100 mL addition funnel. The system was purged with nitrogen. The addition funnel was charged with 0.162 g (0.623 mmol) of diazene 18 dissolved in previously degassed benzene (52 mL, 12 mM) via syringe. The benzene in the round-bottomed flask was heated to reflux after which the diazene solution was slowly added in dropwise over ~1.5 h. The reflux condenser and the addition funnel were oriented to ensure that the diazene solution fell directly into the refluxing benzene without coming into contact with the walls of the reflux condenser or the sides of the flask. After complete addition of the diazene solution, the addition funnel was rinsed with 20 mL of degassed benzene and allowed to drip into the refluxing benzene. The solution was refluxed for an additional ~1 h and then cooled to rt. Benzene was removed in vacuo and the crude oil was purified on silica gel (10% ether/pet ether) to afford pure 19 and pure 20 in a combined yield of 93% (0.579 mmol) and in the ratio ~5: 
